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(54) Spiral-type kneading machine with a non-rotating bowl, for the preparation of flour-based 
mixtures 



(57) A spiral-type kneading machine for the prepa- 
ration of flour-based mixtures comprises a non-rotating 
circular bowl (4) and a spiral-shaped kneading tool ro- 
tatable inside the bowl. The spiral-shaped kneading tool 



has its axis (12) substantially coincident with the axis of 
the bowl (4) and occupies substantially the entire space 
contained within the bowl. The tool cooperates with a 
fixed member (1 9) projecting upwardly from the bottom 
of the bowl and spaced from the central axis thereof. 
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Description 

[0001] The present invention relates to spiral-type 
kneading machines for industrial use for preparing flour- 
based mixtures. In particular, the invention relates to the 
field of so-called "spiral-type" kneading machines, i.e. 
of the type comprising a supporting structure, a bowl 
carried by the supporting structure, and spiral-shaped 
rotating mixing means arranged within the bowl, 
[0002] According to the conventional art, the bowl for 
the preparation of the mixture has a circular shape and 
is driven in rotation around its axis. The kneading means 
consist of a spiral shaped tool which protrudes down- 
wards inside the bowl starting from an auxiliary support- 
ing structure which projects in a cantilever fashion 
above the bowl. The spiral-shaped tool is driven in ro- 
tation about an axis spaced apart from the axis of the 
bowl and has an overall volume which therefore occu- 
pies only a portion of the space contained inside the 
bowl. The rotation of the bowl has precisely the purpose 
of bringing the various portions of the product contained 
in the bowl into the area occupied by the mixing tool. In 
addition, precisely because the spiral-shaped tool occu- 
pies an eccentric part of the space inside the bowl, in 
these known machines there is at times present a cen- 
tral column either protruding from the bottom of the bowl 
or descending from a head that surmounts the bowl, in 
order to delimit, on the side facing towards the centre of 
the bowl, the space swept by the mixing tool, and thus 
to favour better working of the mixture between the tool 
and the wall of the bowl. 

[0003] The machines of the above described type 
have undergone various developments. The applicant 
has devised and developed various improvements (see 
for example the European Patents EP-B-0354 190, EP- 
B-0 551 571 and EP-B-0 714 606), such as the use of 
two or more spiral-shaped tools or the solution of a ma- 
chine operating in a continuous way to produce a con- 
tinuous flow of mixed product. Naturally, all the above 
mentioned improvements increase the productivity of 
the machine and the quality of the product on one hand, 
but on the other hand they imply more or less burden- 
some complications in the structure of the machine it- 
self, and consequently entail an increase in machine 
cost. 

[0004] A kneading machine for laboratories is also 
known (see US-A-5 906 432), which can be used to test 
mixtures, comprising a non-rotating bowl, kneading 
means arranged within the bowl, comprising at least one 
spiral-shaped tool, consisting of a substantially helical 
arm lying between two theoretical co-axial cylindrical 
surfaces, which are tangent to this helical arm on the 
outer and inner side thereof, and a fixed member for en- 
gaging the mixture, projecting from the bottom of the 
bowl. These features form the subject of the preamble 
of the annexed claim 1 . 

[0005] However, in the case of this known machine, 
the axis of the kneading tool is always out of centre with 



respect to the bowl, as in the above described conven- 
tional machines, and the tool has a theoretical cylinder 
which occupies only a portion of the space within the 
bowl. Furthermore, since the bowl does not rotate; in 

5 this case the axis of the kneading tool is driven through 
a planetary path around the bowl axis, in order to en- 
gage the entire product contained within the bowl. The 
solution implies a relatively complicated structure of the 
machine and does not allow in any case for a very re- 

10 duced kneading time. Furthermore, the fixed member 
provided in this machine is arranged at the centre of the 
bowl. 

[0006] From document EP-A-0 000 51 2, a mixing de- 
vice is also known for powder-like bulk solids comprising 

is a non-rotating container and a stirring tool with a rotating 
auger at the centre of the container occupying the entire 
inner space of the container. Devices of this type belong 
to a class of products which is out of the field of the in- 
vention, since they make use of auger-type stirrers 

20 which have only the function to displace the solid parti- 
cles inside the container and could not provide a knead- 
ing action in any way. Furthermore, in this known device 
a fixed member co-operating with the rotating member 
is absent, since no kneading action is requested therein. 

25 [0007] The object of the present invention is that of 
providing a spiral-type kneading machine for industrial 
use, for the preparation of flour-based mixtures, which 
has an extremely simple structure and at the same time 
is able to substantially shorten the time necessary for 

30 obtaining a dough of the desired quality. 

[0008] In view of achieving this object, the present in- 
vention provides a kneading machine comprising: 

a non-rotating bowl, 

35 kneading means arranged within the bowl, compris- 
ing at least a spiral-shaped tool consisting of a sub- 
stantially helical ami lying between two theoretical 
coaxial cylindrical surfaces which are tangent to the 
helical arm on the outer and inner side thereof, and 

40 a fixed member for engaging the mixed dough pro- 
jecting from the bottom of the bowl, 

characterised in that: 

45 said spiral-type kneading tool has its axis substan- 
tially coincident with the axis of the bowl and occu- 
pies substantially the entire space contained within 
the bowl, 

said fixed member projecting from the bottom of the 
50 bowl is spaced from the central axis of the bowl, so 
as to engage the product being mixed, preventing 
the formation at the centre of the bowl of a mass of 
product which could tend to be driven in rotation 
around itself by the kneading tool, without being 
55 mixed. 

[0009] In a preferred embodiment of the invention, the 
above mentioned fixed member is in form of a finger pro- 
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jecting upwardly from the bottom of the bowl and having 
a curved portion which is substantially tangent to the 
theoretical inner cylindrical surface of the spiral-shaped 
tool, so as to cooperate with the kneading tool in the 
kneading action. Preferably, the circular bowl has a pla- 
nar bottom wall and a cylindrical wall having a lower por- 
tion with a rounded profile connected to the bottom wall. 
I n this case, also preferably, the kneading tool has a low- 
er end portion which extends adjacent to said lower por- 
tion with rounded profile of the bowl and projects radially 
inwardly from said theoretical cylindrical surface of the 
tool. In this manner, the formation of a mass of non- 
mixed product at the centre of the bowl is further pre- 
vented. As a consequence of this arrangement, thefixed 
member has a base located on the bottom of the bowl 
at a distance from the axis of the bowl which is lower 
than that of the lower end of the kneading tool, and a 
main portion located at a greater distance. Preferably, 
the fixed member is constituted by a finger with a circular 
cross section and the above mentioned main portion 
thereof extends substantially in a radial plane relative to 
the bowl and has a curved shape, with a concavity facing 
towards the axis of the bowl, so that said fixed member 
has an overall shape in form of a sickle. Studies and 
tests of the applicant have shown that this shape gives 
particular advantages with regard to the co-operation 
between the fixed member and the kneading tool during 
the kneading action, so that the kneading time is de- 
creased, while the fixed member fulfils its function of 
preventing formation of a non-mixed mass of product. It 
is believed that this more efficient kneading action is due 
to that the spiral-shaped tool presses the dough to be 
mixed by making it to pass forcibly through a narrow 
passage between the wall of the circular bowl and the 
above mentioned curved portion of the fixed member. 
[001 0] Also in the case of the preferred embodiment, 
the bottom of the wall has a removable portion for dis- 
charge of the mixed product at the end of the kneading 
cycle. However, a solution is not excluded which makes 
use of an auxiliary supporting structure for the spiral- 
shaped tool which is vertically movable between a low- 
ered operative position and a raised operative position, 
in which the spiral-shaped kneading means come out of 
the bowl so that the latter may be moved away in order 
to be emptied. 

[001 1 ] According to a further preferred feature of the 
invention, the spiral-shaped tool has a scraper in sliding 
contact with the inner surface of the bowl, preferably 
constituted by a spatula made of a material having a low 
coefficient of friction. 

[0012] Further features and advantages of the inven- 
tion will become apparentfrom the description which fol- 
lows with reference to the annexed drawings, given 
purely by way of non-limiting example, in which: 

figure 1 is a diagrammatic sectional side view of a 
first embodiment of the kneading machine accord- 
ing to the invention, 



figure 2 is a diagrammatic plan view of the machine 
of figure 1 , 

figures 3, 4 show two operative conditions of a var- 
iant of the machine of figures 1 , 2, 
5 figure 5 is a cross-sectional view taken along line V 
-V of figures 6 of the kneading tool and the bowl of 
a second and preferred embodiment of the machine 
according to the invention, and 
figure 6 is a plan view of the assembly of figure 5. 

10 

[0013] In figures 1, 2 reference numeral 1 generally 
designates a kneading machine for food products, par- 
ticularly for preparing flour-based mixtures. The ma- 
chine 1 comprises a supporting structure 2 including a 

is base 3 on which a circular cylindrical bowl 4 is supported 
rigidly. From the base 3 there projects a column 5 ar- 
ranged on one side of the bowl 4, the top end of this 
column in turn supporting a head 6 which projects in a 
cantilever fashion above the bowl 4. Inside the column 

20 2 a motor unit 7 of any known type is arranged, which 
by means of a belt drive 8 and a reducer unit 9, drives 
the shaft 10 of a spiral-shaped mixing tool 1 1 . The mix- 
ing tool 11 projects from above inside the bowl, and its 
axis of rotation 12 is substantially coincident with the 

25 central axis of the bowl 4. As clearly shown in figures 1 , 
2, the kneading tool 11 is constituted by a helical ami 
extending between two theoretical cylindrical surfaces 
E,l which are coaxial with the bowl and are tangent to 
the tool on the outer and inner side thereof. The tool 11 

30 substantially occupies the entire space contained within 
the bowl 4. Due to this feature, the kneading action is 
extremely efficient, and consequently the kneading time 
is dramatically reduced with respect to the conventional 
spiral-type machine. At the end of the kneading cycle, 

35 the kneaded product can be discharged from the bottom 
of the bowl 4. This bottom includes a disc portion 14 
which is movable to open a discharge aperture 1 5. The 
disc 14 essentially consists of a plate rigidly connected 
to the end of a supporting lever 1 6 arranged below the 

40 bowl 4 and inside the base 3. The supporting lever 16 
is pivotably mounted around an axis 1 7 on the fixed sup- 
porting structure and can be moved by means of a fluid 
actuating cylinder 18 (or by any other control means) 
between a raised operative position (shown by undotted 

45 lines in figure 1), in which the aperture 15 is closed, and 
a lowered position (shown by dotted lines in figure 1) in 
which the aperture 15 is left open for discharging the 
kneaded product. In the example shown in figure 1 , the 
product falls on a belt conveyor 20 (diagrammatically 

so shown by dotted lines in figure 1 and partially visible in 
figure 2) through which the kneaded product is moved 
away from the machine to be subjected to subsequent 
processes. 

[001 4] As also shown in figures 1 , 2 the bottom of the 
55 wall 4 is provided with an engaging member 1 9 in form 
of a vertical finger, which is at a fixed position with re- 
spect to the bowl and has the function to hinder any ro- 
tation of the kneaded product which may take place be- 



3 



5 



EP 1 135 983 A1 



6 



cause of the rotation of the kneading tool 1 1 . In the case 
of the above described solution, the engaging member 
19 is carried by the movable disk 14. 
[0015] As clearly shown in the drawings, the bowl 4 
has a planar bottom wall 4a, and a cylindrical wall 4b 
having a lower portion 4c with a rounded profile connect- 
ed to the bottom wall 4a. The tool 11 has a lower end 
11a which extends adjacent to the curved wall 4c pro- 
jecting radially inwardly from the inner theoretical cylin- 
drical surface I of the tool 11. In this embodiment, the 
interference between the fixed member 1 9 and the end 
11a of the tool is avoided, since member 19 is earned 
by the movable disc 14, at a position which is radially 
inward relative to end 19a. 

[0016] Figures 3, 4 relate to a variant in which the re- 
movable plate 14 is not provided and the head 6 sup- 
porting the kneading tool 1 1 is vertically slidabfy mount- 
ed between a lowered operative position (figure 3) and 
a raised position (figure 4) in which the tool 11 comes 
out of the bowl 4, so that the latter can be moved away 
from the machine to be emptied. In this case, the bowl 
4 is carried by a trolley unit separate from column 5. 
[0017] Furthermore, the use is not excluded, in place 
of the single kneading spiral-shaped tool shown in the 
drawings, of two kneading tools rotating around the 
same axis, while the principle at the basis of the inven- 
tion remains the same, which is that of providing a non- 
rotating bowl and kneading means which, by their ac- 
tion, affect substantially the entire space contained in- 
side the bowl. The preferred embodiment of the inven- 
tion, which provides for the use, in combination with the 
above mentioned features, of a removable disk 14 to 
open an aperture 15 on the bottom of the bowl for dis- 
charging the kneaded product, further improves the ef- 
ficiency of the machine, while keeping all the above de- 
scribed advantages and without adding any substantial 
complication. 

[0018] A further advantage of the provision of a non- 
rotating bowl lies in that in this manner passages or gaps 
for circulation of a cooling or heating fluid can be made 
in the bowl in a relatively simple manner. 
[0019] Figures 5, 6 relate to a second and preferred 
embodiment of the machine according to the invention. 
In these figures, the parts corresponding to those of fig- 
ure 1 are designated by the same reference numeral. 
Therefore, numeral 11 designates the spiral-shaped tool 
having a vertical axis 12 of rotation coincident with the 
vertical axis of the bowl 4, this bowl having a cylindrical 
wail and a bottom wall, including a circular central por- 
tion 15 which is removable, in a manner similar to that 
shown in figure 1. 

[0020] As clearly shown in figures 5, 6, the spiral- 
shaped tool 11 is preferably provided with a scraper 50 
constituted by a spatula of a material having a low fric- 
tion coefficient. The spatula 50 is in sliding contact with 
the inner surface of the wall of the bowl 4 so as to keep 
this surface clean during the kneading cycle. Also in the 
case of the preferred embodiment illustrated herein, the 



removable portion 1 5 of the bowl bottom is constituted 
by a circular disc having its axis substantially coincident 
with the axis 1 2 of the bowl and that of the kneading tool 
11. 

5 [0021] The fixed member 19 has a base portion rigidly 
connected to the fixed part of the bottom of the bowl, 
immediately outside the removable portion 1 5. The fixed 
member 1 9 is substantially in form of an elongated finger 
extending upwardly from the bottom of the bowl, with a 

10 sickle-shaped profile including a curved portion 1 9a ly- 
ing in a radial plane relative to axis 12, with its concavity 
facing towards the axis 12. This curved portion has its 
radially outer surface which is substantially tangent to 
the theoretical inner cylindrical surface I of the tool 11 . 

is Also in this case, the tool has one end 1 1 a which extends 
along the rounded portion 4c of the wall of the bowl, pro- 
jecting radially inwardly from the theoretical surface I. 
However, the interference between the end 1 1 a and the 
fixed member 19 is avoided since member 19 has a 

20 base which is radially more inwardly located with re- 
spect to the end 1 1 a, the member 1 9 having its curved 
portion 19a which comes closer to the surface I of the 
tool 11 . As already indicated above, the function of the 
member 19 is that of preventing the formation of a ball 

25 of dough at the centre of the bowl, which could be rotat- 
ed around itself by the tool 11 without being kneaded. 
However, a further advantage, even more important, of 
the fixed member 1 9 is that of co-operating with the tool 
11 in the kneading action. As a matter of fact, the tool 

30 11 presses the dough to be kneaded by causing it to 
pass forcibly through the narrow passage between the 
wall of the bowl and the curved portion 1 9a of the mem- 
ber 1 9which is tangentto the theoretical inner cylindrical 
surface I. 

35 [0022] For the rest, the structure and operation of the 
machineshown in figures 5, 6, are substantially identical 
to those of the machine of figure 1 . 
[0023] Naturally, while the principle of the invention 
remains the same, the details of construction and the 

40 embodiments may widely vary with respect to what has 
been described and illustrated purely by way of the ex- 
ample, without departing from the scope of the present 
invention. 

45 

Claims 

1. Spiral-type kneading machine for preparing flour- 
based mixtures, comprising: 

50 

a non-rotating bowl(4), 

kneading means arranged within the bowl (4) 
comprising at least one spiral-type tool (11) 
constituted by a substantially helical arm lying 
55 between two theoretical coaxial cylindrical sur- 

faces (E, I, which are tangent thereto from the 
outside and the inside, and 
a fixed member for engaging the dough, pro- 
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jecting from the bottom of the bowl, 

characterised in that 

said spiral-type kneading tool (11) has its axis 
substantially coincident with the axis of the 
bowl and occupies substantially the entire 
space contained within the bowl (4), 
said fixed member (1 9) projecting from the bot- 
tom of the bowl is spaced from the central axis 
of the bowl, so as to engage the product being 
kneaded preventing the formation at the centre 
of the bowl of a mass of product which would 
tend to be rotated around itself by the kneading 
tool, without being kneaded. 

2. Kneading machine according to claim 1 , 
characterised In that said fixed member is in form 
of a finger projecting upwardly from the bottom of 
the bowl (4) and having a curved portion (19a) sub- 
stantially tangent to the theoretical inner cylindrical 
surface (I) of the spiral-shaped tool (11), so as to 
cooperate with the kneading tool (11) during the 
kneading action. 

3. Kneading machine according to claim 2, 
characterised In that said circular bowl (4) has a 
planar bottom wall (4a) and a cylindrical wall (4b) 
having a lower portion (4c) with a rounded profile 
connected to the bottom wall (4a) and in that said 
kneading tool (11) has a lower end portion (11a) 
which extends adjacent to said lower portion (4c) of 
the bowl (4) having a rounded profile, said lower end 
portion projects radially inwardly from said theoret- 
ical inner cylindrical surface (I) of the tool. 

4. Kneading machine according to claim 3 
characterised in that said fixed member (1 9) has 
a base located on the bottom of the bowl at a dis- 



7. Kneading machine according to claim 6 

characterised in that said fixed member (1 9) is lo- 
cated on the fixed part of the bottom of the bowl (4). 

s 8. Kneading machine according to claim 6 

characterised in that said fixed member (19) is 
carried by said removable portion (1 5) of the bottom 
of the bowl (4). 

10 9. Kneading machine according to any of the previous 
claims, characterised In that the spiral-shaped 
tool (11) has a scraper (50) in sliding contact with 
the inner surface of the bowl(4). 

15 10. Kneading machine according to claim 9, 

characterised in that the scraper (50) is constitut- 
ed by a spatula of a material having a low friction 
coefficient. 

20 11 . Kneading machine according to claim 1 , 

characterised in that said spirai-shasped knead- 
ing means comprise at least two spiral-shaped 
kneading tools rotating around the same axis. 

25 12. Kneading machine according to claim 1 , 

characterised in that said bowl (4) has an inner 
passage for circulation of a cooling or heating fluid. 
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tance from the axis of the bowl which is lower than *o 
that of the lower end portion (11a) of the kneading 
tool (1 1 ), said fixed member (19) comprising a main 
portion (1 9a) located at a greater distance from the 
axis of the bowl. 

45 

5. Kneading machine according to claim 4 
characterised in that the fixed member (1 9) is con- 
stituted by a finger having a circular cross-section 
and in that said main portion (19a) extends substan- 
tially in a radial plane of the bowl and has a curved so 
shape with a concavity facing towards the axis of 
the bowl , so that the fixed member (1 9) has an over- 

all shape in form of a sickle. 

6. Kneading machine according to any of the previous 55 
claims, characterised in that the bottom of the 
bowl (4) includes a removable portion (14) for dis- 
charging the kneaded product. 
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